Abstract. -Magnetic properties were studied between 300 K and 2 K. In antiferromagnetic WAS we observed very slow spin excitations. The spectrum in the type IA phase shows the presence of a tetragonal distortion. In CeAs the zero Eeld data give TN = (7.6 f 0.1) K. Just above TN short range order is present up to ca 8 K.
pSR is a modern method for the study of microscopic magnetic properties of matter [I]. Positive muons are implanted into the sample. They usually come to rest at an interstitial lattice site. One then measures the magnetic coupling of the muon spin with the field produced by moments at surrounding atoms. In this manner one gains information on the strength (via the spin rotation frequency), the distribution and the temporal behavior (via the decay of muon spin polarization) of the interstitial magnetic field which in turn is related to correlations and excitations of the moments present in a magnetic material. pSR is characterized by a very high sensitivity to small changes in spin structure and by a favorable time window for detecting spin fluctuations both in the nearly static and the very fast limit.
We have investigated the lanthanide compounds CeAs and CeSb and the actinide materials UAs, USb, UP and UTe using a 80 MeV/c muon beam of the Paul Scherrer Institute (formerly SIN) near Ziirich. Measurements were carried out between 300 K and 2 K in zero field as well as in transverse and longitudinally applied fields (up to 4 kG). All samples (except for one run with USb) were polycrystalline. The lanthanide and actinide monopnictides have the NaCl structure and are characterized by a wide spectrum of magnetic properties. Except for UTe (which is a ferromagnet) they all order antiferromagnetically at low temperatures. In this short communication we limit ourselves to two materials. Firstly, UAs which exhibits two first order magnetic transitions. The first at 123 K leads into a type I single k state, the second at 62 K into a type 1.4 double k structure. Secondly, CeAs which undergoes a second order transition around 7.5 K into a type I phase. Single k and triple k structures are nearly degenerate and both have been proposed [2] ,
PI.
Some results on UAs were published previously [4, 51. Figure 1 depicts the temperature dependence of the muon depolarization rate as measured in a transverse field of 200 Gauss. On lowering temperature we observe a first rise in rate around 200 K. The likely cause is the formation of a magnetic precursor phase whose presence is also suggested by susceptibility and neutron scattering data. The Nee1 point (123 K) and the second magnetic transition (62 K) both cause definite steps in the 'depolarization rate. The strong increase in depolarization observed in some rare earth magnets when approaching the magnetic transition from the paramagnetic side [6] is not seen here, due to the first order nature of the transition. Zero field spectra in the type I single k structure show no spin rotation. This mean that the average interstitial field at the muon site is zero which is compatible with this antiferromagnetic spin structure even in the presence of tetragonal distortion if the muon occupies an interstitial site of high symmetry. Most probably it is the center of the cube formed by 4U and 4As atoms. Longitudinal field data further show that the distribution of internal field around its mean value zero is very narrow (-20 Gauss width) and that spin In the type IA double k regime we observe a complex spin rotation pattern consisting of three signals. Two exhibit spin rotation at different frequencies, the third shows no spin rotation. This result can be explained with the muon resting at the interstitial site mentioned above and a type IA double k spin structure, but only if one allows the presence of a tetragonal distortion.
In CeAs we observe in a transverse field of 200 Gauss a low and weakly varying depolarization rate above 9 K. The rate then rises rapidly and reaches a maximum at 7.6 K. These results are presented in figure 2 . At 7.6 K we also observe the onset of spontaneous spin rotation in zero field. The appearance of the zero field spectra changes again at 7.3 K. From these results we conclude that long range magnetic order definitely vanishes above TN = (7.6 f 0.1) K. This agrees with [2] but not with [3] . Possibly the spin structure changes once more at 7.3 K. Between 7.6 K and 9 K strong spin correlations up to short range order are present. This is particularly put into evidence by the strong muonic Knight shift present in this temperature range. in CeAs is incompatible with either single k or triple k type I antiferromagnetism as long as the muon occupies the same interstitial site as in isostructural UAs. Two explanations are possible. Either the muon sits at an interstitial site of lower symmetry, or the presence of a muon with charge and spin locally alters the spin structure. If at a l l possible CeAs would be a prime candidate for this on account of the delicate balance of the various interactions responsible for its spin arrangement. Also the distribution of the interstitial field around its mean value is extremely broad quite in contrast to UAs. One may take this as further evidence for local disturbance of spin structure. Our pSR investigation of rare earth and actinide monopnictides will continue.
